This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

•. SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



CLAIMS 



WHAT IS CLAIMED IS: 

iNv A coated substrate, comprising: 

^\an antitarnish layer deposited on a substrate in an 
amount eSs^ective to prevent tarnishing of said coated 
substrate; an£k 

an outer laye^L deposited onto said antitarnish layer, 
said outer layer comprr^ing tin or tin alloys having at 
least 50% by weight tin. \ 

2. The coated substrate of claim 1, whe!&ein said antitarnish 
layer comprises an antitarnish agent selected from the 
group consisting of zinc, chromium, indium, phosphorous, 
manganese, boron, thallium, calcium, silver, goPsL 
platinum, palladium, and combinations or alloys thereof. 

3. The coated substrate of claim 1, /wherein said antitarnish 
layer has a thickness of between 5 apa 2580 Angstroms. 

4. The coated substrate of clafim 3, wherein saic^-^ntitarnish 
layer has a thickness of/between 5 arrcrtOOO Angstroms. 
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The coated substrate of claim 4, wherein said^fititarnish 
layer has a thickness of between 5 and 500/Angstroms . 



The coated substrate of claim 1, wherein said outer layer 
has a thickness of between 10 arid 1000 microinches. 

The coated substrate of/claim 6, wherein said outer layer 
has a thickness of between 10 to 400 microinches. 

The coated substrate of claim 1, further comprising a 
barrier layer disposed between said substrate and said 
antitarni:sh layer. 

The coatea substrate of claim 8, wherein said barrier layer 
comprises an element selected from the group consisting of 
nickerl, tin, iron, cobalt, copper, and combinations and 
allyoys thereof. 



The coated substrate of claim 1, wherein said outej, layer 
further comprises a friction-reducing mat^rfal selected 
from the group consisting of po^yimide, polyamide, 
polytetraf luoroethylene^^ilicon carbide, aluminum oxide, 
tungsten carbide^fnolybdenum disulfide, and combinations 
thereof 
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substrate kotf c/Laim 1, wherein said coating is in 
a heat treated conditiorT^i^d^has a coefficient of friction 



in the range of from 0.1 to 0.3. 



12. The coated substrate of claim^T; wherein said substrate 
comprises copper or a G<5pper alloy. 



A coated substrate comprising a coating on a substrate, 
s^id coating having a first surface and a second surface, 
said second surface positioned adjacent to said substrate, 
and comprising : 

a me^al layer comprising tin or tin alloys having 
at least 50% bv weight tin; and 

a concentration gradient of antitarnish agent 
diffused into said met^l layer, said concentration 
gradient having the highest concentration of said 
antitarnish agent at said secohd surface, said 
antitarnish agent present in said \x>ating in an amount 
effective to prevent tarnishing of sard coating; 

and wherein said coating has a thickness between 
10 microinches and 1000 microinches. \ 
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h-^JThe coated substrate claim 13, wherein said antitarnish 
layer cortip^j-ses an antitarnish agent selected from the 
group consisting of zifre>^chromium, indium, phosphorous, 
manganese, boron, thallium, calciumT^""-^^ gold, 
platinum, palladium, and combinations or alloys^btiereof . 

15. The coated substrate claim 13, wherein said coding has a 
thickness of between 10 to 400 microinches, 

16. The coated substrate claim 13, wherein vhe amount of 
antitarnish agent in said coating ranges from 0.001 to 5 
wt%, based on the total weight of ^aid coating. 

17. The coated substrate claim 16,/wherein the amount of 
antitarnish agent in said coating ranges from 0.005 to 3 
wt%, based on the total weight of said coating. 

18. The coated substrate olaim 17, wherein the amount of 
antitarnish agent iry said coating ranges from 0.01 to 2 
wt%, based on the ycotal weight of said coating. 



19. TTrs^-^oaied substrate claim 13, further comprising a barrier 
layer disposed between^s^i^-^cond surface and said 
substrate and said antitarnish layer. """"" -^^^ 
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The coarted substrate claim 19, wherein said barrier layer 
compulses an element selected from the group consisting of 
nic/kel, tin, iron, cobalt, copper, and combinations and 
.loys thereof. 



^he coated substrate of claim 13, wherein said outer layer 
further corftpi4^s es a friction-reducing material selected 
from the group consistriJia of polyimide, polyamide, 
polytetraf luoroethylene, silicorT^a^bide, aluminum oxide, 
tungsten carbide, molybdenum disulfide, an^T^SQmbinations 
thereof. ^^-^ 



"iTT^-exi^ted substrate of claim 13, wherein said coating is 
in a heat treated^corWi^4^inand has a coefficient of 
friction in the range of from 0.1 to OTT". - — m 



23. The coated substrate claim/13, wherein said substrate 
comprises copper or copner alloy. 



i£hod of forming / ^a— seated substrate, comprising the 
steps of: 

(1) depositing an antitarnisfi^irs^er comprising an 
antitarnish agent onto a substrate, said aTr>kj_tarnish layer 
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Vieposited onto said substrate in an amount effective to 
prevent tarnishing of said coated substrate following 
diffusion of said antitarnish layer into said metal layer; 

(2) depositing a metal layer onto said antitarnish layer, 
said metaY layer comprising tin or tin alloys having at 
least 50% bV weight tin; and 

(3) diffusing^ said antitarnish layer into said metal layer 
to form a concentration gradient of said antitarnish agent 
within said metal Yayer^-^aid concentration gradient having 
the highest concentr\\:ioA^4f said antitarnish agent at said 
substrate, to form sai^Jco^ced substrate. 

The method of claim 24, wWerein said antitarnish agent is 
selected from the group consisting of zinc, chromium, 
indium, phosphorous, manganese^ boron, thallium, calcium, 
silver, gold, platinum, palladium, and combinations or 
alloys thereof. \ 

The method of claim 24, wherein said ^deposited antitarnish 
layer has a thickness of between 5 and\2500 Angstroms. 



The method of claim 26, wherein said deposited antitarnish 
layer has a thickness of between 5 and 1000 y^ngstroms . 
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The method of claim 27, wherein said deposited antitarnish 
layer has a thickness of between 5 and 500 Angstroms. 



29. The method of claim 24, wherein following said diffusion 
step, the amount of antitarnish agent in said metal layer 
ranges from 0.001 to 5 wt%, based on the total weight of 
said metal \ayer following said diffusion step. 
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30. The method of ciaim 29, wherein following said diffusion 



step, the amount 
ranges from 0.005 



)f ai 
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rrnish agent in said metal layer 
based on the total weight of 



said metal layer follNovJing said diffusion step. 



31. The method of claim 30, ^herein following said diffusion 
Ji-5 step, the amount of antitaVnish agent in said metal layer 

ranges from 0.01 to 2 wt%, cased on the total weight of 
said metal layer following said diffusion step. 
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32. The method of claim 24, wherein \said metal layer has a 

thickness of between about 10 and\ about 1000 microinches, 



33. The method of claim 32, wherein saiM metal layer has a 

thickness of between about 10 and ab&ut 400 microinches. 
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v . The method of claim 33, wherein said metal layer has a 
^hickness of between about 20 and about 80 microinches. 

35. The mebhod of claim 24 , further comprising the step of 
depositing\a barrier layer onto said substrate prior to 
said step of ^depositing said antitarnish . layer . 
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36. The method of cla\m 35, wherein said barrier layer 

comprises an elemen\: selected from the group consisting of 
nickel, tin, iron, c<^ajLt/, copper, and combinations and 
alloys thereof. 
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37. The method of claim 24, wl\erein said substrate comprises 
copper or a copper alloy. 

38. The method of claim 24, whereiA said coated substrate has a 
coefficient of friction in the r^nge of from about 0.1 to 
about 0.3. 



20 39. The method of claim 24, wherein said\ diffusing step 

comprises heating said coated substrate at a temperature of 
between 240°C and 600°C. 
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The method of claim 24, wherein following said diffusing 
steXsaid coated substrate is heated. 



The method of claim^40 £ >^herein said heating step comprise 
heating said coated subst^a^e at a temperature of between 
about 150°C and 200°C for betwfe^n about 1 and about 75 
hours , 
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